In vivo alterations in the gonadotropin-releasing hormone pulse generator and the secretion and clearance of luteinizing hormone in the uremic castrate rat.
To investigate the mechanisms subserving the reported alterations in the pulsatile release of LH in uremia, we simultaneously studied endogenous accumulation of GnRH in the pituitary gland and the secretion and clearance of LH in vivo in experimentally uremic, orchidectomized rats. The temporal pattern of GnRH secretion was assessed by intrapituitary microdialysis, the dynamics of plasma LH by continuous exchange transfusion. Studies were performed in rats rendered uremic by subtotal nephrectomy (n = 8) and control rats which were either fed ad libitum (n = 8) or pair-fed with the uremic animals (n = 8). Blood samples were obtained at 5-min and microdialysate samples at 10-min intervals over a period of 270 min. The pulsatile secretory characteristics of GnRH and LH and the half-life of plasma LH were estimated by multiple-parameter deconvolution analysis. The temporal relationship between the hormone concentrations and between the secretory events of GnRH and LH was assessed by cross-correlation analysis and hypergeometric coincidence analysis. We observed that: (1) the estimated half-life of plasma LH was prolonged in uremic (59 +/- 10 min) rats compared to ad libitum-fed (17 +/- 3 min, p = 0.014) and pair-fed controls (19 +/- 3 min, p = 0.025); (2) the LH production rate was decreased in uremic animals (18 +/- 5 ng/ml.270 min) compared to ad libitum-fed (37 +/- 4 ng/ml.270 min, p = 0.002) and pair-fed controls (48 +/- 9 ng/ml.270 min, p = 0.0006); (3) the reduction of LH secretion rate in the uremic animals was accounted for by a decrease in detectable LH pulse frequency (2.1 +/- 0.2 peaks/h) compared to ad libitum-fed (3.1 +/- 0.1 peaks/h, p = 0.01) and pair-fed controls (2.8 +/- 0.2 peaks/h, p = 0.06) and a diminished mass of hormone released per burst (uremic 1.8 +/- 0.2 ng/ml, ad libitum-fed 2.6 +/- 0.3 ng/ml, p = 0.05, pair-fed 3.8 +/- 0.8 ng/ml, p = 0.025); (4) the secretion rate of GnRH was reduced to a similar degree in uremic rats (180 +/- 15 pg/tube.270 min, p = 0.04) and pair-fed controls (170 +/- 26 pg/tube.270 min, p = 0.04) compared to ad libitum-fed controls (270 +/- 36 pg/tube.270 min). In contrast to the reduced number of detectable LH secretory events, the frequency of GnRH secretory peaks in uremic rats was not different from ad libitum-fed and pair-fed controls.(ABSTRACT TRUNCATED AT 400 WORDS)